In patients with torso injuries, especially the ones with suspicion of injuries of intraabdominal organs, prompt making of diagnosis and decision about further management plays crucial role. Nowadays ultrasound is the first imaging technique used in Emergency Room in such cases. the aim of the study. Assessment of the value of ultrasound in diagnostics of patients with torso injuries, especially in qualification for operative or conservative treatment. Material and methods. 808 patients with an average age of 44.92 with torso injuries treated in the Department of Emergency Medicine and Multiple Injuries of 2 nd Chair of General Surgery, Medical College of Jagiellonian University from 2004 to 2008, in whom ultrasound according to FAST protocol was used were included in the study. Results of sonographic examinations were verified during surgical operation (in patients treated surgically), or with the use of computed tomography (in patients treated conservatively), or on the basis of post-mortem examination (in patients who died due to sustained injuries), or on the basis of clinical course of hospitalization. Results. Sensitivity of ultrasound in the study material amounted to 90.43%, while specificity as much as 99.44%. Positive predictive value (so percentage of patients with truly positive result amongst the patients with positive result of diagnostic test) for whole study material was 95.5 while negative predictive value was 98.75. Conclusion. Results of the study confirm that ultrasound constitutes imaging technique of unique value in diagnostics of patients suffering from torso injuries, especially the circulatory unstable ones, allowing for precise qualification for prompt surgery.
Injuries and their consequences constitute leading cause of death in population under 45 and one of the main causes of death in general population (1, 2, 3) . Although torso injuries account for only 4-10% of all trauma victims requiring hospitalization, but quite often involve patients with multiple injuries influencing prognosis.
In patients with torso injuries, especially the ones with suspicion of injuries of intraabdominal organs, prompt making of diagnosis and decision about further management plays crucial role. Nowadays ultrasound is the first imaging technique used in Emergency Room in such cases.
First report about use of ultrasound in diagnosing results of blunt abdominal injury comes from Scandinavia from before 35 years and applies to bleeding from damaged parenchymatous organ (spleen) (4), however marked development of the technique was observed in 80-ties of 20 th century, especially in Europe (particularly Germany) and Asia (principally in Japan) (5) (6) (7) (8) (9) (10) (11) (12) (13) . This imaging technique still arouses marked interest that is confirmed by continually increasing number of patients diagnosed this way (6, (14) (15) (16) (17) . In 1999 "FAST" protocol (acronym of Focused Assessment with Sonography for Trauma) of sonographic examination was proposed (14) defining the aim ity of injuries were blunt injuries -penetrating injuries constituted less than 10% (tab. 1).
Results of sonographic examinations were verified during surgical operation (in patients treated surgically), or with the use of computed tomography (in patients treated conservatively), or on the basis of post-mortem examination (in patients who died due to sustained injuries), or on the basis of clinical course of hospitalization. Course was classified as uncomplicated in patients presenting no clinical symptoms nor signs suggesting injury of internal organs together with lack of significant changes in other tests (including ultrasound performed according to normal standards with the use of, among others, Doppler assessment, with the use of X-ray including contrast studies and in laboratory test) during hospitalization and during follow-up in outpatient clinic.
Ultrasound was performed according to FAST protocol (7, 14, 17, (21) (22) (23) (24) (25) . This examination was performed as a first diagnostic technique used in initial diagnostics. In cases of negative result ultrasound was repeated after 1 or 2 hours (in some patients several times), it was also used for monitoring of the course of treatment (including postoperative course). Collected material was analyzed statistically.
RESULTS
In all of the included patients ultrasound according to FAST protocol was performed as a first imaging technique, right after physical examination (tab. 1). About one tenth of patients (85 patients from the study group) required surgical operation due to injuries of internal organs of abdomen, chest or pelvis of such assessment, that is looking for the presence of free fluid in -initially four, then sixtorso regions (abdomen, pelvis and chest).
Such examination constitutes quick, accurate, non-invasive and cheap method of assessment of injuries of abdomen and chest (11, 13, (17) (18) (19) (20) . Ultrasound is performed in real-time and due to development of smaller and smaller ultrasound devices can be used in any location (in emergency room, operating theatre or as a bed-side procedure). Moreover generally the doctor who takes care of the patient performs the examination himself, so he poses all the data necessary for making diagnosis properly and quickly, thus shortening time of implementation of appropriate management.
Assessment of the value of ultrasound in diagnostics in the group of 808 patients treated due to torso injuries, especially in qualification for operative or conservative treatment, constituted the aim of the study.
MATERIAL AND METHoDS
Patients with torso injuries treated in the Department of Emergency Medicine and Multiple Injuries of 2 nd Chair of General Surgery, Medical College of Jagiellonian University in last five years, in whom ultrasound according to FAST protocol was used were included in the study. Lack of free fluid in body cavities was regarded as a negative result, while presence of free fluid -as positive. 808 patients with an average age of 44.92 hospitalized from 2004 to 2008 due to torso injuries were included in the study. In 156 of them (19.3%) multiple injuries were diagnosed. Men dominated in the study group (585 vs 223 women). They were more than 10 years older than women (mean age 41.6 vs 53.65). Vast major- There were only 9 false-negative results and 4 false-positive results found in the group of 808 patients diagnosed with the use of ultrasound (tab. 4). In 7 patients in whom first sonographic examination was false-negative, results of the assessment were verified on the basis of ultrasound repeated 1 or 2 hours later (probably dynamics of bleeding was not severe enough to make collection of blood in body cavities sufficient to be diagnosed in those patients during the examination performed directly at admission). one of the patients from "false-negative" group suffered from injury of small intestine and mesentery and was qualified for surgery on the basis of physical examination. In last patient from this group retroperitoneal hematoma and injury of the kidney requiring operation was diagnosed with the use of computed tomography. There was one patient in the group of patients with false-positive results that was formerly treated with peritoneal dialysis (doctor performing ultrasound had no idea about that). In this patient -and in the rest 3 of patients from this group -computed tomography was performed after stabilization of patient's cardio-vascular system that ruled out injuries of internal organs of the torso. Sensitivity of ultrasound in the study material amounted to 90.43%, while specificity as much as 99.44%. Positive predictive value (so percentage of patients with truly positive result amongst the patients with positive result of diagnostic test) for whole study material was 95.5 while negative predictive value was 98.75 ( fig. 1 and 2 ). These results confirm the value of ultrasound especially in ruling out indications for prompt surgical intervention.
DISCUSSIoN
Ultrasound constitutes an excellent screening technique allowing for quick qualification of the patients, especially the ones that are circulatory unstable, for prompt surgical operation (5, 6, 14, 16, 17, (25) (26) (27) (28) (29) . Sensitivity of from the tomography laboratory prolongs the time necessary for making the diagnosis thus influencing in some cases prognosis. Ruling out or confirming indications for prompt surgery on the basis of identification of presence of free fluid in peritoneal cavity, pericardium or pleural cavities is crucial in FAST examination, while looking for organ injuries plays less important role. Circulatory unstable patients require recognition of localization of bleeding and employment of proper treatment (laparotomy, pleural drainage, thoracotomy or stabilization of pelvic fracture) while identification of the source of bleeding occurs during operation. There is even special classification allowing for qualification for surgery on the basis of approximate assessment of the amount of free fluid in peritoneal cavity published (32) . In circulatory stable patients ultrasound allows for ruling out necessity of prompt surgery and safe transportation to tomographic or angiographic laboratory (5, 8) .
According to most authors possibility of omission of organ injuries without bleeding to peritoneal cavity (including bowel injurieslike in our study material) constitutes limitation of the method. Incidence of such misdiagnoses is assessed to be about 1% (5, 8, 11, 13, 16, 28, 29) . Some clinical situations including subcutaneous emphysema or severe obesity can result in technical problems affecting sonographic assessment.
Concluding ultrasound constitutes imaging technique of unique value in diagnostics of patients suffering from torso injuries, especially the circulatory unstable ones, allowing for precise qualification for prompt surgery (5, 6, 17, 27, 33) . Ruling out with high sensitivity presence of free fluid in peritoneal cavity (14, ultrasound is assessed to be very high -between 63 and 99% -while specificity -more than 90% (10, 16, 17, 21-24, 27, 30, 31) . In our study sensitivity of the technique exceeded 90%, that is comparable to the results found by other authors from trauma centers possessing experience in sonographic assessment of trauma victims. There is an increase in the sensitivity and specificity found during the study period, related to increase in the experience of medical staff performing the examination ( fig. 3) .
Unlike computed tomography, ultrasound is totally harmless and can be performed repeatedly as a bed-side procedure, thus increasing chances for proper qualification of the patients for operative or conservative treatment. It's worth mentioning that performance of ultrasound as a bed-side procedure eliminates necessity of transportation to the specific laboratory, e.g. tomography, during which fear of the quality of some resuscitation procedures occurs. In most of the Polish trauma centers long distance Ultrasound in diagnosing torso injuries 16, 26, 31) with the use of ultrasound allows also for identification of group of patients requiring further diagnostic procedures, e.g. computed tomography with contrast (8, 9, 25, 34, 35) . Spiral multidetector computed tomography allows not only for diagnosis of bleeding but also for localization of its source with sensitivity similar or insignificantly lower than subtraction angiography (36-38) in both penetrating and blunt injuries (35, 37, 39-41).
Multidetector tomography is the most sensitive imaging technique in diagnostics of injuries of bowels and mesentery that can be initially clinically silent and cannot be diagnosed with the use of ultrasound, and that can determine prognosis (39, 42).
CoNCLUSIoNS
Tomography allows for precise assessment of organ injuries and is suggested by most of the authors in conservative treatment.
Still in our opinion this do not decrease the role of the ultrasound that constitutes particularly valuable technique in initial qualification of the trauma victim for conservative or operative treatment, allowing for ruling out necessity of prompt surgery.
